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Abstract

Background - Gestational diabetes mellitus (GDM) is one of the most common medical conditions complicating
pregnancy. It is characterized by glucose intolerance that emerges during pregnancy, typically due to increased
insulin resistance. Elevated blood glucose levels can alter platelet morphology and function, potentially contributing

to vascular complications.

Objective - This study aims to compare and evaluate platelet indices in healthy pregnant women and patients with
gestational diabetes mellitus. The association between blood glucose levels and mean platelet volume is also

examined in this study.

Methods - A retrospective case-control study was conducted using medical data from 100 pregnant women (50 with
GDM and 50 healthy controls) between January and December 2021. Inclusion criteria were based on glucose
tolerance tests conducted between 24-28 weeks of gestation. Platelet parameters and HbAlc were assessed using
standard hematological analyzers. Statistical analysis was performed using Student’s t-test, with a significance level

setat p <0.05.

Results - The study found significantly higher MPV (p < 0.0001) and HbAlc (p < 0.0001) values in the GDM group
compared to controls. Platelet count and PDW did not show significant differences between the groups. These

findings suggest a possible association between hyperglycemia and increased platelet activation in GDM.

Conclusion - MPV, a marker of platelet activation, and HbALc is elevated in gestational diabetes and may serve as a
useful, easily accessible indicator for identifying high-risk pregnancies. Further research is warranted to validate its

prognostic value and potential role in preventing diabetes-related vascular complications in pregnancy.

Keywords - Blood Glucose, Blood Platelets, Diabetes, Gestational Diabetes, Glycosylated Hemoglobin, HbAlc,

Mean Platelet Volume, Pregnancy, Pregnancy Complications.
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Introduction

Diabetes mellitus (DM) is a metabolic disorder that strikes around 171 million individuals globally today, is
expected to affect 366 million by 2030. By 2030, India will have the highest proportion of diabetics in the world. In

India, 40.9 million people were diagnosed with diabetes in 2014, with a projection of 80 million by 2030. 4

Gestational diabetes mellitus (GDM) is one of the most common chronic conditions in pregnancy, and according to
one study, it is the most common medical condition in pregnancy.[J GDM is more common in pregnant women

whose pancreatic activity is insufficient to overcome pregnancy-induced insulin resistance.[!

On the important parameter associated with Dm is Platelet reactivity, which is higher in patients suffering the
condition. Through direct actions and by increasing glycation of platelet proteins, hyperglycaemia contributes to
increased platelet reactivity. Platelet reactivity is increased by both insulin resistance and insulin insufficiency.
Insulin prevents platelets from becoming activated. As a result, a relative or absolute insulin deficit would increase
platelet reactivity. [ GDM is expected to affect 13.2% of the world's population.[® According to the most current
Iranian survey, 81.8 % of people have GDM.I®! In addition, the relapse rate for GDM is said to be 30-69%.!"]
According to International Diabetes Federation guidelines, a glucose tolerance test(GTT) carried out at 24 to 28
weeks of pregnancy which confirms a fasting blood sugar of more than 92, a level of glucose up to 180 mg/dL 1
hour after taking 75 g of glucose, and or a glucose level more than 153 mg/dL 2 hours after taking 75 g of
glucose.®] Weeks to months before a clinical diagnosis of GDM, the patho-physiological process of diabetes begins,

and components related with the disease can be found in the bloodstream. [

The purpose of this study was to compare and evaluate platelet indices in healthy pregnant women and patients with
gestational diabetes mellitus. The association between blood glucose levels and mean platelet volume is also

examined in this study.
Material and Methods

A retrospective case control study was conducted in the department of Obstetrics and a tertiary care centre from the

medical data book of 100 pregnant (50 cases of GDM, 50 are control) between Jan 2021 to December 2021. In order
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to collect laboratory data, patients' records were reviewed.

The study included patients who had a plasma glucose threshold equal to or more than 140 mg/dl one hour after
glucose load ingestion in routine condition, as recommended by the American Diabetes Association. Women with
medical conditions like high blood pressure, collagen tissue disease, systemic diseases of heart, kidney and liver, bad

obstetric history will be excluded from the study.

Between 24 and 28 weeks of pregnancy, the patients were evaluated using a 50-gram(g), 1- hour (h) glucose
tolerance test (GTT). Following the 50-g oral glucose intake, which was delivered between 24-28 gestational weeks,
a 100 gram, 3 hours oral GTT was performed once the plasma glucose level has reached 140mg/dl.Patients with
high results on both tests are suspected of having GD. At the time of diagnosis, the patients' body mass index was
measured. All participants in their last trimester were given a fasting peripheral venous blood sample (32-36 weeks)
to measure HbAlc.

Blood samples was analysed within half an hour of collection to avoid platelet swelling caused by ethylene diamine
tetra acetate (EDTA). Complete blood count (CBC) parameters were measured using an automatic blood counter.

For statistical analysis, the student's t test was performed (p=0.005 is considered significant).

Results

The mean age of participants in both groups is similar, with no statistically significant difference (P > 0.05). This
suggests that age is well matched between groups and unlikely to be a confounding factor. When the MPV and
HbAlc of the two groups were compared, it was showed that the MPV (p<0.001,S) and HbAlc (p<0.001,S) were
found to be more significant in the Gestational Diabetic group. (Table 1) (TLC-Total leucocyte count, BMI-Body
mass index, HbAlc-glycosylatedhaemoglobin, MPV- Mean platelet volume, PDW- Platelet distribution width).
These differences suggest that the case group may have alterations in glucose metabolism and platelet
morphology/activation. Other parameters such as age, BMI, TLC, platelet count, and PDW did not show statistically

significant differences, indicating these factors are likely not contributing to group differences.
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Tablel — Comparison of groups for various values between
case and control group

Cases Control P value
Age 29.61+6.4 27.8%6.7 0.197
BMI 23.7+2.8 23.1+2.7 0.27
TLC 10.1+2.2 9.8+2.2 0.497
HbAlc 6.2+1 4.9+0.7 <0.0001"
Haematocrit 34.7+3.1 33.5+2.6 0.038
Platelet count 228 £ 78.3 | 212.07455.07 | 0.242
MPV 11.8+1.9 8.2+15 <0.0001*
PDW 13.1+18 12.7+£0.92 0.164

Discussion

Diabetes has been linked to changes in platelet morphology and function. [1%11 Diabetes patients have higher
platelet activation than no diabetic subjects.l'®1? Increased thromboxane synthesis and/or decreased prostacyclin
production were linked to platelet hyperactivity. Mean Platelet Volume is an activation and function marker for
platelets.[*®] Platelets that are larger are more reactive and agreeable. They have denser granules, synthesize more
thromboxane A2, and secrete more serotonin and b-thromboglobulin. This shows a relationship between platelet
function and diabetes-related micro-and macro- vascular complications.[10-13l
Platelet hyperactivity in diabetes may play a role in the severe and profound vasculopathies associated with the
disease.[1014] Platelet aggregation has been shown to be increased in diabetes, this could contribute to the onset of
vascular problems.[*5-171 Platelets react to active leukocytes and endothelial cells by releasing adhesion molecules,
which is associate with inflammation and thrombosis.[*6] Platelets from newly diagnosed Type 1 diabetes mellitus

were found to be activated regardless of metabolic control.[1"]

The MPV is used to quantify platelet volume, which is a measure of platelet activation and function.*?l Mean
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Platelet Volume can be used as a blood glucose indicator.[*213181 Higher MPV values were observed in our study.

These MPV values, on the other hand, decreased significantly after blood glucose levels were reduced.*?

When diabetes individuals were compared to the controls, MPV values were found to be higher. A high MPV has
been found in patients with impaired fasting glucose, which is thought to indicate prediabetes.'® Mean platelet
volume can be a good predictor of blood glucose levels.[*38 According to some studies, diabetic patients'

megakaryocyte stem cells have increased aggregation and multiplication functions. [

HbAlc values were observed to be higher in diabetes patients in our study. This was a foregone conclusion. The
discovery of a raised Mean Platelet VVolume insinuates that, it could be helpful as a screening aid for follow up.
Further prospective, randomised, controlled studies are needed to confirm its potential. Between the two groups,

there was no significant difference in platelet count or platelet distribution width values.

During pregnancy, diabetes is linked to substantial potential systemic and metabolic complications. During antenatal
checks, diabetic pregnant women must be closely monitored. To avoid complications of diabetes diseases related
with hyperglycemia, which has a severe impact on all maternal systems as well as foetal homeostasis, close
monitoring is required. Further research may reveal that pregnant women with poor diabetes management had
higher MPV values. As more research into platelet functions in diabetic pregnant women is conducted, we are
confident that prenatal and postnatal observation and treatment will improve, resulting in a reduction in fetomaternal

problems.

Given the limited number of study participants in the current research still finding points out towards important
findings, therefore more research can be done with a larger group population considering the fact that platelet
properties and functions could help lower the death and illness rates linked to diabetes during pregnancy, as a higher

MPV might suggest increased platelet activation.

Conclusion
The results of this study show that calculating the MPV and other platelet-related parameters is a simple process that

can be carried out in the majority of hospital labs. Pregnant diabetic women who are susceptible to vascular issues
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may be identified with the use of these parameters. The importance of these parameters in the haemostatic system

during pregnancy with diabetes and their clinical implications in terms of thrombosis risk require more investigation.
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